H igh rates of twinning have been reported in Africa. This study sought to learn whether mothers of twins experience different stress levels than those who have only singletons. Both twin mothers (101) and singleton mothers (101) were interviewed. Using a scale of 15 stressors the researchers found that the mean stress score was significantly higher for twin mothers than singleton mothers. Higher stress scores were also associated with parity and perceptions of problems in caring for children and inversely related to perceived levels of social support. Confronting stressors or simply accepting them were the two main ways that mothers coped with their problems.
Background
Interest in the study of twin births in Africa, particularly West Africa, has generated attention for over a century (World Health Organization [WHO], 1966) . Rates of twinning per 1000 maternities in western Europe and the USA have ranged from 11.1-12.5 (Dalveit et al., 1999; Nylander, 1981; Pollack et al., 2000) in contrast to rates over four times higher in Africa (Nylander, 1981) . Reported rates specific to southwestern Nigeria and the Yoruba, where this study took place, range from 24-57 per 1000 maternities (Fakeye, 1986; Nylander, 1967; 1971; Marinho et al., 1986) . Other studies in West Africa have reported rates ranging from 35-56 per 1000 maternities (Azubike, 1982; Cox, 1963; Guo & Grummer-Strawn, 1993; Rehan & Tafida, 1980) . Outside of West Africa, Van Roosmalen (1988) reported a range of 15-20 twin births per 1000 in Tanzania, and Nkata (1999) documented 40 per thousand in Zambia. Thorpe et al. (1991) found that having young twins had a detrimental effect on the emotional wellbeing of mothers in Britain. Mothers must adapt to a "triadic motherhood process" that involves both individualized and collective child-care strategies (Robin et al., 1996) . The question arises as to whether the experience of raising twins exerts additional stress on mothers in Africa and how they cope. Mothers normally experience a number of stressors in their efforts to care for their children. Devault (1993) explored how even the ordinary demands of household labor and nurturing place stress on women. In Africa disabling parasitic diseases like guinea worm can prevent a mother from taking her child for immunisations or treatment and may reduce her income so that she finds it hard to feed her child . It has also been documented in Nigeria that children with special needs such as sickle cell disease and birth defects such as cleft palate (Nwanze & Sowemimo, 1987) create more stress for their mothers. Enwemeka and Adeghe (1982) observed that the presence of a handicapped child was the source of family squabbles in Nigeria.
The extra financial demands of such children are major contributors to stress (Olley et al., 1997) . In this context it should be noted that African women are working women and provide a major proportion of the resources needed to raise their children through a variety of small trades and large businesses (Avotri & Walters, 1999; Watts et al., 1989) . Avotri and Walters (1999) demonstrated that Ghanaian women's perceptions of their health problems was "woven into their descriptions of their day-to-day activities and show how their understanding of their health is rooted in the social and material conditions of their lives." Much of their worry centred around their responsibility for the welfare of their children in relation to financial insecurity and heavy workloads. It is hypothesized that having twins would heighten such worries and stress among African mothers.
Although no studies on the stress associated with raising twins in Africa were found, research in other parts of the world document the stressful experiences of mothers of twins. Yokoyama et al. (1997) reported that Japanese mothers who give birth to twins, triplets and quadruplets may experience severe fatigue and have less time to take care of their other children. Yokayama (2002) also found that anxiety during pregnancy was higher in mothers of twins than of singletons, and that after delivery, twin mothers felt they had less time for child care and showed more fatigue. Mothers of twins may also face obstacles in starting and maintaining successful exclusive breastfeeding (Hattori & Hattori, 1999) . Factors such as lack of social support may be a greater hindrance to successful breastfeeding of twins than the mother's ability to produce milk (Gromada, 1992) , and in fact, malnutrition is a frequent cause of perinatal mortality among twins (Jaffar et al., 1998) . In Britain, Thorpe et al. (1991) found that a significantly higher proportion of mothers of twins at 5 years had malaise scores indicative of depression than mothers of singletons at the same age, and were more likely to experience depression.
Practical help and support from within a woman's social network has been found to be an important factor in coping with and reducing stress for mothers of multiple births (Yokoyama et al., 1997) . Social support has also been shown to help mothers generally in coping with childhood chronic disease (Adams & Deveau, 1984) . The availability of such support is mediated by the proximity of kin (Campbell & Barret, 1990) . The stress of economic hardship can force mothers to cope by entering the workforce (Tolbert, 1990) . This is an example of the confrontational approach to coping with stress, which is a common response to financial stressors (Olley et al., 1997) . For mothers of children with sickle cell disease, social stressors from within the family are often denied/ignored or accepted/tolerated, while complaining is a common coping strategy for child growth/development stressors and general fears about the child's future (Olley et al., 1997) .
It is not surprising that with the incidence of twin births being relatively high in Africa, cultural responses have evolved to cope with the event. In Tanzania, the Nyakyusa Kinship group viewed the birth of twins as a fearful event that necessitated rituals to protect both family members, neighbors and even cattle (Wilson, 1975) . Prior to colonization, it was documented that twins were killed or they and their mothers were exiled to the bush (Talbot, 1968) . Similarly, Buchan (1980) and Ward (1981) reported that twins were thrown into the bush or river to die. This was based on a belief that twins came from the devil and were a punishment for sinfulness (Asinde at al., 1993) . Okeahialam (1984) explained that there are still life-threatening traditional child rearing practices in some rural areas of Nigeria such as purposeful neglect or abandonment of severely handicapped children, and twins or triplets. Such overt responses to the stress of raising twins may be only qualitatively different from findings in the United States where families with twins experienced a significantly higher incidence of child abuse and neglect than did those with single births (Robarge et al., 1982) . Oruene (1983) observed that the Yoruba of southwestern Nigeria see twins as an omen. A special divinity, orisa ibeji, or the deity of twins, must be appeased or the mother may die if the twins are female or likewise, the father is at risk if the twins are male (Simpson, 1980) . The deity also specifies the occupation of the mother, which may include selling palm oil, beans or cloth or begging in the street (Oruene, 1983; Simpson, 1980) . Non-compliance may result in death and illness of both mother and the twins. When twins fall ill, a mother is expected to visit the orisa ibeji shrine and use palm oil found there to rub the body of the sick one (Simpson, 1980) . If one of the twins dies, an event that is not uncommon since the perinatal mortality rate of twins is four times higher than that of singletons (Nylander, 1971) , the family makes a wooden doll replica of the deceased twin so that the remaining one will not try to follow (Leroy et al., 2002; Simpson, 1980) . This indigenous practice appears somewhat similar to what Bryan (1986) recommended in the event of the death of one twin; that is counseling that encourages talk about the dead twin and reviewing photographs of the two twins together.
Materials and Methods
The study took place in Igbo-Ora, the headquarters of Ibarapa Central Local Government Area (LGA) in the southwestern part of Oyo State, Nigeria. Igbo-Ora has an estimated population of approximately 60,000 -most of whom depend on producing and trading agricultural products as their source of income. Others are artisans and civil servants. Settlement patterns are based around extended family compounds grouped into quarters associated with different founding ancestors. Compounds average 150 residents.
Igbo-Ora is unique in that it is the base of the University of Ibadan's Ibarapa Community Health Program which provides training and research opportunities for medical and other health science students at undergraduate and postgraduate levels. The University has maintained a birth and death register in the community since 1963 based on a system of family visitors assigned to the various quarters of the town (Ayeni & Olayinka, 1979) . This facilitated previous research on the incidence of twinning (Nylander, 1967) .
It was with the same birth register that the present study began. The register includes name, age, occupation and address of both parents as well as sex, status (i.e., live or stillbirth) and birthweight of the child. A list of all twin births recorded between 1994 and 1998 was extracted. A random sample of 100 mothers was selected excluding those for whom one or both children was stillborn. During that 5-year period 4907 births had been recorded of which 147 (3.0%) were twin births. Since the study took place in 2000, the twins themselves ranged in age between 2-6 years. Interviews were conducted by one of the authors (KS) and an assistant who herself is a mother in the community and had experience in previous social research projects. On reaching the home, the interviewers politely ascertained whether both twins were still alive. If not, a substitute mother was selected from the list. A mother in the same compound and of approximately the same age (within 5 years) who had given birth only to singletons was located as a match for interview.
A questionnaire was used that addressed mothers' demographic characteristics, their beliefs about twins, their rating of common stress factors, their reported coping mechanisms and their perceived levels of social support. A stress factor scale was developed with input from mothers of twins and a review of the literature. In-depth interviews were held with 10 mothers of twins in the study community. They were asked to discuss the various factors in child-rearing that gave them stress. The 15 most commonly mentioned items were included in a stress factor scale. Women were asked whether each factor was very stressful (4 points), stressful (3 points), not certain (2 points), not stressful (1 point) or did not occur in their lives (0 points). The resulting 15-item scale could therefore range from 0-60 points.
An 8-point social support scale was also constructed. One point each was given if the woman responded that she received social support in informational, material/instrumental, emotional and/or appraisal/feedback forms (Gottlieb, 1985) from her family, her husband, her husband's family, her friends, her social club, her religious group, her neighbors, or her colleagues at work.
Concerning coping, for each stressor that a mother acknowledged, she was asked how she responded to it. Although a wide variety of coping strategies have been proposed (Manke & Gurklis, 1988; Han, 1990; Selye, 1976) , a simplified four-category option was used in this study. Mothers' open-ended coping responses were coded into one of the following: 1) acceptance of the problem, 2) confrontation or taking action, 3) complaining, including worrying, and 4) avoidance (Olley et al., 1997) .
Results
At the end of fieldwork, 101 mothers of twins and the same number of mothers who had never had twins were interviewed. Although the mean ages of twin mothers (32.8 years) and singleton mothers (29.4) were within a 5-year difference, the twin mothers were significantly older (t = 3.418, p < 0.008). Overall, the mean parity was 3.0, but was higher for twin mothers (3.4) than for those who never had twins (2.6), a significant difference (t = 4.310, p < 0.00003).
The occupational distribution of the two groups was similar with petty traders comprising 56.4% of the twin mothers and 57.4% of the singleton mothers. Major traders (e.g., those with large shops or who transported large loads of agricultural produce for sale) accounted for 19.8% of twin mothers and 13.9% of singleton mothers. A greater proportion of singleton mothers (14.9%) were artisans than were mothers of twins (4.0%). Slightly more twin mothers (11.9%) were farmers than mothers of singletons (6.9%). Six mothers of twins and five mothers of singletons were professionals such as teachers. One mother in each group was a housewife.
A greater proportion of twin mothers (30.7%) had no education than did singleton mothers (20.8%). A greater proportion of singleton mothers had primary education (45.5%) than did twin mothers (31.7%). Similar proportions had at least some secondary education, 37.6% and 33.7% for twins and singleton mothers respectively.
Women shared their beliefs about why some mothers have twins. Most (68.8%) of the 202 respondents thought that the birth of twins was "the work of God" or "the destiny of an individual from God". More (83.2%) of the 101 twin mothers had this belief than did the mothers of singletons (54.5% of 101). Another common view was that some sort of hereditary process was at work as 25.7% of twin mothers and 9.9% of singleton mothers gave answers like, "The twins were already in her body", and "She herself came from a family that had twins". Ten (9.9%) of singleton mothers believed eating foods like okra leaf and cassava flour led to twin births, but only one mother of twins gave this answer. Other ideas expressed by singleton mothers (5.9%) were either scientific, "Two eggs of the mother were met by the father's sperm", or dietary, "Because they eat well", and "A hungry person cannot bear twins". Nine (8.9%) singleton mothers and 21 (20.8%) twin mothers said that they do not know the reason, while four (3.9%) singleton mothers and one (0.9%) twins mother gave no response.
Prior to asking about specific problems/stressors, mothers were asked whether they had problems caring for their children. More of the twin mothers (47.5%) said they had problems than singleton mothers (38.5%) (OR = 2.15; 95% CI: 1.15-4.01). The overall score from the 15 stressor items ranged from 3 to 55 points with a mean of 23.8 points. The mean for singleton mothers was 20.5 compared to 27.1 for twin mothers. Table 1 looks at each of the 15 stressors. Concerns about costs of feeding children and buying materials they needed were experienced by all mothers and had mean scores of 1.9 points each. Two other high scoring items were problems of sibling rivalry/jealousy (98.5% affected with a mean of 2.01) and fear of the child becoming ill at an inconvenient time (99.5% affected, 2.04 mean score).
Six factors were tested in multiple regression to test relationship with stress levels. A dummy variable for twins was created with 1 = twins mother and 0 = singleton mother. The variable, "problem caring for children" was coded 1 = yes and 0 = no. The reports of social support received ranged from 1-8 points with a mean of 6.5. The mean for singleton mothers was slightly higher (6.7) than that of twins mother (6.3). Parity has been reported above. Other variables included the mothers' ages and their educational level scores as 0 = none, 1 = primary and 2 = post-primary. Tables 2a and b show that four of these factors were associated with stress levels. Social support was negatively related to stress. Positive associations were found with parity, perceiving a problem caring for children and being a mother of twins.
Finally, Table 3 presents information on coping mechanisms for the most common and/or highest scoring stressor in each of four categories. It can be observed that more singleton mothers either did not think that the stressor affected them or did not respond to the question. The most common response by twin mothers (52.9%) and singleton mothers (48.6%) to the cost of feeding their children was to confront the problem. Such responses included, "I try hard to get the means", and "I just struggle to get the money". Acceptance was the next most common coping mechanism for both twin (25.5%) and singleton (43.2%) mothers as evidenced in responses like, "I can only provide whatever is available", and "I accept it since we cannot do more than our capacity".
Most twin (75.4%) and singleton (84.6%) mothers also tried to confront the problem of sibling rivalry. For example, mothers said, "I shout on them to stop doing that", and "I find ways to satisfy them all". Again, acceptance was the second most common way of coping for twin (23.0%) and singleton (19.3%) mothers who may "take patience" or note that, "There is nothing I can do". Worries about child illness are confronted by the majority of twin (79.6%) and singleton (77.5%) mothers. Mothers would, "use native medicine", "buy drugs and keep them on hand", or "take them to the hospital". An example of avoidance was, "I just forget about it until it happens". Complaining was exemplified in the statement that, "I complain bitterly as there is no money to care for them".
Those mothers who perceive not having enough time for their own needs primarily confront the problem (65.8% twins, 75.0% singletons), as also seen in Table 3 . As one mother explained, "I find the time to take care of myself and prepare food. I may leave them crying to do all these things". Another reported that, "After caring for the children, I try to do all the necessary things for myself ". A fair number (55.3%) of twin mothers would also simply accept the situation observing that, "I just have to accept it as it comes", or "There is little I can do as they occupy me".
Discussion
The rate of twin maternities in Igbo-Ora fell in a middle range of that reported in other African studies (Azubuike, 1982; Marinho et al., 1986; Nylander, 1981) . Also the results conform to findings that parity is higher among mothers of twins (Fakeye, 1986; Rehan & Tafida, 1980) . The relationship between stress and both higher parity and twinning is likely to have common roots since in both cases a mother is under pressure to care for more children. Twinning, of course, focuses this pressure with more immediacy even in meeting such basic needs as breastfeeding (Hattori & Hatori, 1999) . Thomas (1996) observed that the raising of twins in itself is stressful, and this stress may lead to ambivalence, anxiety and unequal attachment to one infant. Local culture also exerts pressure on the mother to take special care of the twins including sacrifices and the fears associated with the wrath of local divinities should one of the twins die (Leroy et al., 2002; Oruene, 1983; Simpson, 1980) . This study showed that mothers of twins experience more stress than mothers of singletons, and therefore, further study is needed on the possible health effects in this environment. Stress in fact is a strong predictor of depressive symptoms (Hall, 1990) . Stress among women, especially working class women, has been linked with coronary heart disease (Hall et al., 1993) and mental health problems including depression (Ilfield, 1977; Jessop et al., 1988; Thorpe et al., 1991; Weissman et al., 1987) . Fortunately, the health information system in Igbo-Ora makes it easy to identify them for necessary follow-up and counseling (Ayeni & Olayinka, 1979) . Even in communities without a birth register, the Yoruba culture aids identification as all twins are named Taiwo (the firstborn) and Kehinde (the second), and their mothers are referred to as iya ibeji (mother of twins) (Oruene, 1983) .
Two important sources of stressors need to be addressed, economic concerns and family problems. The relatively larger role played by economic or resource stressors in this study reflect the daily life problems of women in developing countries. Twin mothers in this study have been found to confront their stressors and women generally in this community engage actively in economic pursuits, which could be one of the solutions to their problems. One longterm solution may be efforts to improve women's access to financial resources such as through micro-credit. This is not a simple solution, because as Nirschl and Sticker (1994) noted, "Borrowers must be counselled and cared for in their investment in small businesses, and in their training in financial planning and management". Unless care is taken, other family members may take advantage of women's access to credit (Rahman, 1999) .
Coping could also include drawing on extended families and social networks as a means of enhancing social support. A closer examination of such networks is needed in order to develop strategies. The important role of social support in mediating stress has been observed in other studies (Coffman & Levitt, 1993; Hall et al., 1993) , and specifically in the case of twin mothers the lack of support has been linked to both mental and physical fatigue (Yokayama et al., 1997) . It has been reported that nearby kin can be an important source of social support (Campbell & Barrett, 1990) , and therefore, one would expect that the extended family environment of an indigenous Yoruba community might offer most of the social support needed by a mother of twins.
Studies in neighboring communities have shown that in reality, and especially in times of economic hardship and high levels of endemic disease, other family members are not always able to provide assistance to women in need . Marriages, which traditionally were once the union between two extended (and supportive) families in Nigeria, are becoming more unstable in modern times as the contract is today more often between two individuals (Odujinrin, 1995) . The result is more divorce and separation where most small children live with their mothers in contrast to custom that links the child with its father's ancestral line (Odujinrin, 1995) .
Of particular concern is the fact that mothers in this study saw marital discord and lack of support from husbands and their families as causes of stress. This raises questions about the role of fathers in child-care and deserves a separate study. Sear et al. (2002) found that having a living mother, maternal grandmother or elder sisters reduces child mortality, while having a living father, paternal grandmother, grandfather or elder brothers had no effect. Several sociologically oriented studies, as described below, helped shed light on why this may be the case. Observations of infant-caregiver interactions in a West African village showed that while children were not in the direct care of the mother, they were left in the charge of young nursemaids for up to 40% of the day while the mothers tended the crops, but grandmothers and fathers were both relatively unimportant caregivers (Lawrence et al., 1985) . Although fathers are generally expected to take responsibility for children they do not always fulfil this role. A study of malnourished children in southwestern Nigeria reported that most fathers felt the problem should be handled in the hospital, and over one-third were of the view that child welfare was mainly the responsibility of the mother (Ojofeitimi & Adelekan, 1984) . Renne (1993) found that in Ekiti State, Nigeria, both men and women subscribe to the prevailing gender ideology of male authority in fertility matters and hence large family size, they differ in perceptions of who actually makes the decisions, largely because the ideal of fathers' financial support of their children is sometimes belied by practice. Even where the prevailing household structure favours male decisionmaking, mothers have evolved strategies to circumvent what they see as inappropriate choices for example in the case of treating childhood illnesses (Molyneux et al., 2002) . In a crosscultural context, less than 40% of mothers of twins in a Taiwanese study reported receiving "useful" support from their husbands (Chang, 1990) .
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Stress Among Mothers of Twins in Nigeria
The stress associated with raising twins may not be so different for mothers in rural Nigeria as those in industrialized countries. It also appears nearly universal that extended family members do not always live up to expectations for support, but here the similarities stop. In an environment with limited economic resources, no formal social services, weakening family ties, and strong gender role restrictions on women's decision-making, coping by mothers of twins is more difficult. The forgoing shows that mothers generally must rely primarily on their own resources and social networks to cope with childcare needs. The twin mother's knowledge that she may not readily depend on her husband or others in his extended family may explain why confronting problems directly was their most common coping approach with stressors, and further study is needed on how mothers use their own extended families and social networks to cope and how these networks can be strengthened.
